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ABSTRACT.  Pictorial  keys  to  the  adults  and  larvae  of  the  known 
genera  of  mosquitoes,  subgenera  of  Culex  and  the  species  of  Culex 
[Culex)  of  southwestern  Asia  and  Egypt  are  provided  for  the  use 
of  field  workers.  Reasons  are  given  for  placing  Culex 
deserticola  Kirkpatrick  in  the  subgenus  Maillotia, 

INTRODUCTION 

The  known  mosquito  fauna  of  southwestern  Asia,  including 
Egypt,  consists  of  111  species  belonging  to  seven  genera  and  21 
subgenera.  At  least  25  of  these  species  reportedly  are  involved 
in  the  transmission  of  pathogens  that  cause  human  disease. 
Unfortunately,  our  ability  to  identify  possible  vector  species  in 
this  region  is  limited  because  available  keys  are  obsolete, 
unreliable  or  useful  only  in  limited  geographical  areas.  Nowhere 
in  the  region  has  the  mosquito  fauna  been  studied  thoroughly  in 
light  of  modern  taxonomic  techniques  and  concepts. 

In  1982,  a  revisionary  study  of  the  subgenus  Culex  was 
undertaken  to  help  fill  the  need  for  up-to-date,  reliable  guides 
and  keys  to  the  mosquito  fauna  of  southwestern  Asia.  The 
pictorial  keys  presented  below  are  based  on  this  revision.  The 
keys  are  being  published  in  advance  of  the  revision  to  assist 
field  workers  in  recognizing  vector  species. 

Southwestern  Asia  is  defined  as  the  tract  of  land  south  of 
the  USSR  between  the  Mediterranean  Sea  and  India,  including 
Turkey  and  the  Arabian  Peninsula  (Map  I).  The  eastern  part  of 
Pakistan  lying  along  the  arid  plain  of  the  Indus  River  is 
excluded  from  consideration  here  because  its  rnosquito  fauna  is 
almost  entirely  Oriental.  Egypt  is  included  in  its  entirety 
although  only  the  Sinai  Peninsula  is  actually  a  part  of  Asia. 

All  of  the  species  of  Culex  [Culex]  found  in  Egypt  west  of  the 


1.  The  views  of  the  author  do  not  purport  to  reflect  the 
position  of  the  Department  of  the  Army  or  the  Department  of 
Defense . 
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Gulf  of  Suez  also  occur  in  parts  of  southwestern  Asia. 

Thirty-four  species  of  Culex  from  seven  subgenera  are  known 
to  occur  in  the  region  just  defined  (Table  1).  Twenty  of  these 
belong  to  the  subgenus  Culex.  At  least  10  species  of  Culex 
[Culex]  are  involved  or  implicated  in  the  transmission  of 
pathogens  that  cause  filariasis  and  arboviral  disease,  e.g., 
yuchereria  bancrofti ,  Rift  Vally  Fever,  West  Nile,  Sindbis  and 
Japaneseencephalit is  viruses. 

SYSTEHATICS 

Individuals  using  the  subgeneric  key  will  find  that  Culex 
desert  icol a  Kirkpatrick  keys  to  the  subgenus  Maillotia  instead  of 
Neoculex.  During  studies  on  these  subgenera,  it  became  apparent 
that  desert  1  col  a  has  features  in  common  with  the  species  of 
Maillotia  occurring  in  southwestern  Asia.  In  the  adult,  these 
features  include  the  presence  of  post sp i racu 1 ar  and  prealar 
scales  and  similarities  in  the  shape  of  the  male  phallosome.  In 
the  larva,  seta  3-P  is  nearly  as  long  as  1,2-P,  2-S  is  hooked  and 
the  siphon  bears  a  dorsolateral  row  of  setae.  Based  on  these 
similarities,  desert i col  a  hereby  is  placed  in  Maillotia. 

Information  on  the  systematics  of  the  species  of  Culex 
[Culex]  listed  in  Table  1  is  reserved  for  inclusion  in  the 
aforementioned  revision.  Users  will  notice  that  Culex  thal assi us 
Theobald  and  Cx.  ethiopicus  Edwards  are  not  included  in  the  table 
although  they  were  recorded  previously  from  localities  in 
southwestern  Asia.  These  species  are  not  regarded  as  elements  in 
the  mosquito  fauna  of  the  region  for  reasons  which  will  be 
discussed  in  detail  in  the  revision.  Specimens  from  the  southern 
part  of  the  Arabian  Peninsula  previously  identifiable  as 
ethiopicus  will  key  to  Cx.  bitaeni orhynchus  Giles  in  the  keys 
below. 

The  distributions  of  the  species  of  Culex  [Culex]  are 
summarized  in  Table  2.  These  are  based  on  the  material  examined 
for  the  revision,  as  well  as  on  the  literature  records.  The 
table  includes  a  few  questionable  literature  records  which  will 
be  pointed  out  and  discussed  in  the  revision.  Some  new 
occurrence  records  are  indicated  to  aid  workers  in  making 
identifications. 
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table  1.  Species  of  Culex  known  from  southwestern  Asia  and  Egypt. 


1. 

Cul  ex 

2. 

Cul  ex 

3. 

Cul  ex 

4. 

Cul  ex 

5. 

Cul  ex 

6. 

Cul  ex 

7. 

Cu  1  ex 

8. 

Cul  ex 

9. 

Cu  1  ex 

10. 

Culex 

11. 

Cul  ex 

12. 

Cu  lex 

13. 

Cu  1  ex 

14. 

Cul  ex 

15. 

Cu  1  ex 

16. 

Cul  ex 

17. 

Cu  1  ex 

18. 

Cul  ex 

19. 

Culex 

20. 

Cul  ex 

21. 

Culex 

22. 

Culex 

23. 

Cu  1  ex 

24. 

Culex 

25. 

Cu  1  ex 

26. 

Culex 

27. 

Culex 

28. 

Culex 

29. 

Culex 

30. 

Cul  ex 

31. 

Cu  1  ex 

32. 

Cul  ex 

33. 

Culex 

34. 

Cu  1  ex 

{Barraudi us)  modestus  Ficalbi* 

[Barraudi us)  pusillus  Macquart 
{Culex)  antennatus  (Becker)* 

[Culex)  bi taeni orhynchus  Giles* 

[Culex]  decens  Theobald 
[Culex]  duttoni  Theobald 
[Culex]  1 atici nctus  Edwards 
[Culex]  matti nglyi  Knight 
[Culex]  mimeti cus  Noe 
[Culex]  perexi guus  Theobald* 

[Culex]  pipiens  Linnaeus* 

[Culex]  poicilipes  (Theobald) 

[Culex]  pseudovi shnui  Colless* 

[Culex]  qui nquefasci atus  Say* 

[Culex]  simpsoni  Theobald 
[Culex]  sinaiticus  Kirkpatrick 
[Culex]  sitiens  Wiedemann* 

[Culex]  theileri  Theobald* 

[Culex]  torrent! urn  Martini 
[Culex]  tri taeni orhynchus  Giles* 

[Culex]  univittatus  Theobald* 

[Culex]  vagans  Wiedemann 

[Cul i ci omyi a)  nebulosus  Theobald 

[Las i osi phon]  adairi  Kirkpatrick 

[Lutzi a)  t i gr i pes  de  Grandpre  and  de  Charmoy 

[Maillotia)  arbieeni  Salem 

[Maillotia]  deserticola  Kirkpatrick 

[Maillotia]  hortensis  Ficalbi 

[Maillotia]  quettensis  Mattingly 

[Mai  1 1 oti a]  sal i sburi ensi s  Theobald 

[Neoculex)  impudicus  Ficalbi 

[Neocul ex]  judaicus  Edwards 

[Neoculex]  martinii  Medschid 

[Neoculex]  terri tans  Walker 


*  Species  involved  or  implicated  in  the  transmission  of 
pathogens  that  cause  filarial  and  arboviral  disease  in  humans. 
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TABLE  2.  Distributions  of  Culex  {Culex)  in  southwestern  Asia  and  Egypt 
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dutton i 


1  at  icinctus 


matt i ngl yi 


mi  met  1 cus 


perexi guus 


pi  pi ens 


po  id  1  i pes 


pseudovi shnu i 


qui  nquefasc i at  us 


s imps  on i 


si  nai  ti cus 


si  ti  ens 


theileri 


torrent i urn 


tritaeni orhynchus 


uni  vi ttatus 


vagans 


X  X 


*  Indicates  a  new  occurrence  record. 


United  Arab  Emirates 


BLACK  SEA 
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From  PLATE  1;  no  spiracular  setae 


PLATE  2 


Tarsomere  1  of  fore-  and  midlegs  distinctly  longer  than 
tarsomeres  2-5  combined 


Tarsomere  1  of  fore-  and  midiegs  no  ionger 
than  tarsomeres  2-5  combined 


No  postspiracular  setae 


Postspiracuiar  setae  present 
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Adult  Key  to  Subgenera  of  Culex  PLATE  3 


A.  (1)  3-10  lower  mesepimeral  setae  and  A.  (1)  1-4  lower  mesepimeral  setae  present 

(2)  Prealar  scales  present  (2)  Prealar  scales  present  or  absent 

B.  Normally  no  prealar  scales  (2)  if  3  or  4  setae  present  (1) 


to  PLATE  4 
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From  PLATE  3:  proboscis  longer  than  forefemur  PLATE  4 


Abdominal  terga  with  apical  pale  markings 
(bands  (1)  and/or  lateral  spots  (2))  or  entirely  dark 


Abdominal  terga  with  basal  pale  markings 
(bands  (1)  and/or  lateral  spots  (2)) 

/,  //  Z'  //  z'. 


lli  in 


dorsal  view 


>  Culex  (in  part) 
to  PLATE  5 


Decumbent  scales  of  vertex  mainly  narrow  and  dark, 
those  along  margin  of  eye  broad  and  white 


Prealar  scales  present 


Small  pale  species,  apical  markings 
of  abdominal  terga  yellowish  and  indistinct 
against  pale  brown  background 


All  decumbent  scales  of  vertex 


narrow  and  pale 


No  prealar  scales 


Larger,  darker  species,  apical  markings 
of  terga  white  and  well  contrasted  against 


black  or  nearly  black  background 


Neoculex 
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From  PLATE  5:  fore-  and  midtibiae  without  anterior  paie  stripes  PLATE  6 


(1)  Hindtibia  with  anterior  paie  stripe 


(1)  Hindtibia  without  anterior  paie  stripe 


(2)  Wing  entireiy  dark-scaled 


(2)  Occurring  in  southern  part  of  Arabian  Peninsula 


(2)  More  widespread  species 


simpsoni 


sinaiticus 
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From  PLATE  7:  abdominal  terga  with  basal  pale  bands  PLATE  8 


(1)  Scales  of  forecoxa  all  pale 


anterior 

surface 


(1)  Forecoxa  with  some  dark  scales,  usually  mostly  dark 


anterior 

surface 


(2)  Wing  with  pale  scales 
at  base  of  costa 

f 


(2)  Wing  entirely  dark-scaled 
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*Thi  s  character  is  unreliable  in  central  and  northeastern  areas  of  the 
Arabian  Peninsula  where  introgressed  populations  [hybrids!  occur. 
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From  PLATE  9:  abdominal  terga  with  basal  pale  bands 


PLATE  10 


(1)  Anterior  surfaces  of  fore-  and  midfemora 
entirely  dark-scaled 


(2)  Furcation  of  vein  9^,3  proximal  to 
furcation  of  vein 


(1)  Anterior  surfaces  of  fore-  and  midfemora 
with  scattered  pale  scales 


(2)  Furcation  of  vein  3 distal 
to  furcation  of  vein  M,,; 


sitiens 


Pale  ring  of  proboscis  extended  proximally 
on  ventral  surface  * 


Pale  ring  of  proboscis  without  proximal  extension 
on  ventral  surface 


tritaeniorhynchus 


I 


pseudovishnui 


*^10  many  specimens,  the  ventral  extension  is  weak  or  absent  in  the  middle 
and  the  proboscis  bears  an  isolated  spot  proximal  to  the  ring. 


Anopheles 


Spiracular  apparatus  ax  ^ 

unmodified,  comprisea  oi  a  lor 


Siphon  without  pecten 


Orthopodomyia 


Larval  Key  to  Subgenera  of  Culex 


PLATE  13 


(1)  Saddle  longer  than  siphon 

(2)  Pecten  extending  to  apex  of  siphon 


(2)  Siphon  without  lateral  pair  of  transversely- 
aiigned  setae  adjacent  to  pecten 


(1)  Saddle  shorter  than  siphon 

(2)  Pecten  not  extending  to  apex  of  siphon 


(2)  Siphon  with  lateral  pair  of  transverseiy- 
aligned  setae  adjacent  to  pecten 


to  PLATE  14 


(1)  Siphon  with  2  or  more  anterolaterai 
setae  on  each  side 

(2)  Seta  3-P  of  thorax  nearly  as  long  as  1-P, 
always  greater  than  half  its  length 


3  2  1  12  3 

prothorax  (dorsal] 


(1)  Siphon  without  anterolateral  setae 

(2)  Seta  3-P  much  shorter  than  1-P, 

half  or  less  its  length  i  ,  i 


Maillotia 


Neoculex 


321123 

prothorax  (dorsal] 


A.(1)  Siphon  without  lateral  setae, 

(2)  All  setae  in  single  posterior  row 


A. (1)  Siphon  with  1-3  lateral  setae, 

(2)  Other  setae  in  single  or  double  row 

B.  If  no  lateral  seta,  then  all  setae  are  in  2  posterolateral  rows 


Barraudius 


Culex  (to  PLATE  15) 
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Larval  Key  to  Species  of  Culex  (Culex)  PLATE  1 5 


Siphon  strongly  swollen,  sides  markedly  convex, 
with  subapical  dark  band  and  short  spine 
anteriorly  near  apex 


Siphon  otherwise,  sides  nearly  parallel,  gently 
tapered  or  only  slightly  convex 


All  scales  of  comb  evenly  fringed 
at  sides  and  apex 


Some  or  all  scales  of  comb  spinelike,  with 
pointed  apex  and  fringe  at  sides 


to  PLATE  19 


(1)  Distal  pecten  spines  with  7  or  more  denticles 
of  similar  size  arising  along  entire  length 


(1)  Distal  pecten  spines  with  2-5  denticles 
of  different  sizes  arising  proximally 


(2)  Seta  1-C  of  head  stout,  much  thicker  than 
branches  of  seta  5-C 


(2)  Seta  1-C  thin,  scarcely  if  at  all  thicker  than 
branches  of  seta  5-C 


■to  PLATE  16 


(1)  Seta  5-C  with  3  or  4  branches 

(2)  Seta  1-S  only  slightly  longer  than 
diameter  of  siphon  at  point  of  attachment 


(1)  Seta  5-C  with  6-8  branches 

(2)  Seta  1-S  nearly  twice  as  long  as 

diameter  of  siphon  at  point  of  attachment 


tritaeniorhynchus 


/ 
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From  PLATE  15:  pecten  spines  with  2-5  denticles;  seta  1-C  thin 


PLATE  16 


(1)  Seta  1-IV,V  of  abdomen  single  and  much  longer  (1)  Seta  1-IV.V  shorter  than  length  of  2  abdominal 

than  length  of  2  abdominal  segments  segments,  with  1  or  more  branches 

(2)  Siohon  verv  Iona  and  slender,  length  more  than  (2)  Siphon  not  as  long  and  slender,  length  less  than 


Siphon  with  6-8  pairs  of  seta  1-S. 


Siphon  with  3-6  pairs  of  seta  1-S, 


A.  (1)  with  1  lateral  oair,  A.  (1)  with  1-3  lateral  pairs, 

(2)  with  5-7  pairs  arising  along  posterior  midiine  and  (2)  with  2-4  posterolateral  pairs  and 

(3)  with  2  pairs  arising  before  end  of  pecten  B.  (3)  sometimes  with  1  pair  arising 
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From  PLATE  16:  seta  1-S  in  3-6  pairs 


PLATE  17 


(1)  Seta  1-S  no  longer  than  diameter  of  siphon 

at  point  of  attachment,  usualiy  in  5  pairs 

(2)  Seta  6-VI  of  abdomen  normally  single 


(2)  Siphon  with  3  lateral  pairs  of  seta  1-S 


(1)  Seta  1-S  (at  least  some  elements)  longer  than 
diameter  of  siphon  at  point  of  attachment, 
usuaily  in  4  pairs 


(1)  Seta  1-C  shorter,  slightly  stouter 

(2)  Siphon  with  2  lateral  pairs  of  seta  1-S 


antennatus 


(1)  Seta  1-S  distinctly  shorter  than  diameter  of  siphon 


(1)  Seta  1-S  about  as  long  as  diameter  of  siphon 
at  point  of  attachment 


(2)  Occurring  throughout  southwestern 
Asia  and  Egypt 


perexiguus 


From  PLATE  15:  some  or  all  comb  scales  spinelike 


PLATE  19 


(1)  Seta  7-1  of  abdomen  usually  double,  distinctly  (D  Seta  7-1  usually  single,  about  as  long  as  6-1 


(2)  Seta  14-C  of  head  with  2  or  more  branches 


^  to  PLATE  20 


(1)  Seta  5-C  of  head  with  3  or  4  branches  (1)  Seta  5-C  with  1  or  2  branches  (usually  1) 

(2)  Seta  1-S  arising  close  to  posterior  midline  (2)  Seta  1-S  more  lateral  in  position,  with  1-4  branches 

of  siphon,  with  4-11  branches 
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From  PLATE  19:  seta  7-1  as  long  as  6-1;  seta  14-C  single 


PLATE  20 


(1)  Comb  with  more  than  25  scales  (1)  Comb  with  no  more  than  10  scales 

(2)  Seta  2-S  of  siphon  long  and  curved  (2)  Seta  2-S  long  or  short,  always  straight 


(1)  Dorsomentum  of  head  a  straight-sided  triangle  (1)  Oorsomentum  an  imperfect  triangle  with  large  teeth 


with  minutely  serrated  margins  (2)  Pecten  much  longer,  about  one-third  of  siphon  length 

(2)  Pecten  very  short,  less  than  0. 1  of  siphon  length 


(1)  Anterior  margin  of  siphon  distinctly  curved  (1)  Anterior  margin  of  siphon  straight 

(2)  Setae  2-  and  3-A  inserted  at  apex  of  antenna  (2)  Setae  2-  and  3-A  inserted  subapically 

(3)  Occurring  in  Egypt  and  Israel  (3)  Occurring  in  Iran,  Afghanistan  and  Pakistan 


poicilipes 


pseudovishnui 


